Abstract. This paper presents an OLAP reporting tool and an approach for determining and processing user OLAP preferences, which are useful for generating recommendations on potentially interesting reports. We discuss the metadata layers of the reporting tool including our proposed OLAP preferences metamodel, which supports various scenarios of formulating preferences of two different types: schema-specific and report-specific. The process of semantic metadata usage at the stage of formulating user preferences is also considered. The methods for processing schema-specific and report-specific OLAP preferences are outlined.
1

Introduction and Related Work
Sometimes, during sessions of work with a reporting tool, a user has no notion about what kind of data he/she is able to find there. Moreover, a user might be unaware of a potentially useful report, because, for instance, it has been created recently and the user hasn't examined it yet. In one of our works [1] we focused on acquiring user preferences implicitly either by analyzing his/her previous activities or by learning the structure of the browsed report in order to suggest him/her other reports that might be helpful, meanwhile saving user's time and effort. In this paper we concentrate on preferences explicitly formulated by users of the OLAP reporting tool. Apart from employing the reporting tool as a means of creating, modifying and executing reports on data warehouse schema, we also consider this reporting tool as an experimental environment for introducing OLAP personalization. Users of the reporting tool may have different skill levels (e.g., expert, novice), that's why reports' recommendations based on user preferences are more valuable for novice users than for experts. The reporting tool is a part of the data warehouse framework [2] developed at the University of Latvia.
The ideas of introducing personalization into data warehouses came from the field of databases [3] and still remain a subject of interest. Data warehouse can be personalized at schema level, applying rules for the data warehouse personalization, thus, giving a user an opportunity to work with a personalized OLAP schema, which matches his/her needs [4] . Users may express their preferences on OLAP queries [5] ; N. Kozmina and D. Solodovnikova in such case, the problem of performing time-consuming OLAP operations to find the necessary data is significantly improved. The other method of personalizing OLAP systems is to provide query recommendations to data warehouse users via investigating former sessions of the same user [6], or via collecting user preferences into a profile and processing it, while generating query recommendations [7] . Another aspect of OLAP personalization is the visual representation of data [8] : multiple layouts and visualization techniques may be interactively used for various analysis tasks. The summary of the research made in the field of personalization in OLAP is found in one of our previous works [9] .
There are some distinctive features in the approach proposed by the authors of this paper comparing to [6] and [7] . We may notice that in [6] authors analyze unexpected differences in data; however, in this paper we analyze logical structure of the reports. In [7] both data preferences and preferences on logical structure of the reports are taken into account, however, in [7] to get recommendations, user has to state his/her preferences in a user profile first. As opposed to that, in this paper no user profile is needed, because user preferences are defined automatically without asking the user to provide information directly.
In [10] a survey of the existing methods for computing data warehouse query recommendations is presented. Authors of this survey marked out four methods, which are employed to convert a certain user's query into another one that is likely to have an added value for the user: (i) methods exploiting a profile, (ii) methods based on expectations, (iii) methods exploiting query logs, and (iv) hybrid methods.
The rest of the paper is organized as follows: Section 2 introduces interrelated metadata layers of the reporting tool, i.e. logical, physical, reporting, semantic, and OLAP preferences metadata. Various user preference modeling scenarios illustrate the OLAP preference metamodel. Section 3 describes the 5-step process of user preference formulation in business language and its further transformation. Section 4 concludes the paper.
OLAP Reporting Tool
All operation of the data warehouse framework and the OLAP reporting tool as a part of it is based on metadata that consists of five interconnected layers ( fig. 1 ).
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Fig. 1. Metadata connections
Logical metadata is used to describe data warehouse schemata. Physical metadata describes storage of a data warehouse in a relational database. Semantic metadata describes data stored in a data warehouse and data warehouse elements in a way that
